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THE TEACHING OF AGRICULTURE IN THE 
HIGH SCHOOL 



F. M. GILES 
The Township High School, DeKalb, 111. 



In a great many ways the teaching of the biological sciences 
in the high school is unsatisfactory. In many schools the number 
of students electing such work is falling off; the interest in the 
work is not vital and sustained, which would indicate that the 
work is not related to the life of the students ; the practical value 
of the material presented is not always evident. This paper plans 
to discuss the general point of view of biological teaching in the 
high school in the endeavor to discover some of the causes for 
the unsatisfactory condition and to offer a tentative remedy for 
the problems which seem unsolvable with present methods. This 
remedy advocates the teaching of applied science to the adoles- 
cent in place of the theoretical science now taught, in the belief 
that such material is better adapted both theoretically and practic- 
ally to the needs of the secondary student. 

The secondary field is relatively the least organized of the 
great fields of education, grade school, high school, and college. 
It would seem that the high school has accepted subjects for 
the course of study without adapting them to the needs of her 
students or to the purposes of her work. She has had two great 
sources for her subjects, the college above, which has given her 
a body of material in method too remote from her pupils; and 
popular demands, which have given her a body of material 
such as commercial geography and history of commerce, which 
is relatively unorganized. I take it, the pressing work in the 
high-school curriculum at present is not one of getting new 
material, but rather of securing a secondary viewpoint for the 
material that we have in the course of study. We must modify 
the present subject-matter so as to relate it to the intellectual 

154 



AGRICULTURE IN THE HIGH SCHOOL 155 

needs of the adolescent and to the practical demands of his life. 
When we have assimilated what we have we can take on more. 

In particular it is believed that biology is such a field of study 
taken from the college and failing to accomplish all that it might 
through the maintenance of the college viewpoint. The college 
method fails to meet the needs of the boy or girl of fourteen or 
fifteen, first because it is a pure science, and to it practical aims 
are only incidental ; that is, the worker in the field is only casually 
interested in what use can be made of his work in everyday life. 
Yet the adolescent is intensely interested in just this sort of 
thing. Further, the pure science viewpoint is a theory of the 
field of life, and its problems lie in extending the boundaries of 
knowledge, and elaborating the theories held in regard to the 
field. Here is a purely intellectual and remote interest which it 
is hard for the boy or girl to get. Again biology, as now taught, 
takes up the laws of the whole field, and what seem to the pupil 
unimportant characters and remote forms, such as ferns or 
mosses, are given as much time as those having larger and more 
human values. When we are teaching how a form has acquired 
its characters, the student is often asking, of what use is it to 
know this? Or if we consider the problems of biology, how the 
individual adapts itself to its environment, gets its food, and re- 
produces its kind, we have purely intellectual values in a theory 
of life unrelated to practical needs. In a word, our colleges of 
pure science have been at work upon the theory of evolution. 
In putting science in the high school we have taken this point of 
view without question, assuming that it is the only one to be used 
for purpose of education. As college men in a large measure 
have written our texts, and as our teachers have come from 
schools of pure science, rather than technical colleges, this has 
been inevitable. But conditions in the high school make it neces- 
sary that we reconsider our methods in the endeavor to get a plan 
suited to the needs of the high school. 

Further classroom observation confirms this theoretical indict- 
ment of the work in biology in the high school. The number of 
students electing botany, particularly, has fallen off greatly, and 
the interest in the classroom has not been very great or con- 
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tagious. Of course, some may urge that this condition is due to 
the teacher, but this condition has existed with a number of 
teachers, and the result has always been that the nearer university 
methods were approximated, the less the students took to the 
work. Lastly, inquiries among teachers of biology in other 
schools has confirmed this general position, that the teaching of 
zoology and botany is quite unsatisfactory at present. In this 
connection might be considered the census reports which show 
a falling off in the number of students taking science. While this 
may be open to other interpretations, it at least shows something 
unsatisfactory in our present methods of teaching science. 

Now I believe the method of approach and the character of 
the problems presented is largely responsible for the lack of 
interest in biological science among high-school students. As the 
adolescent is introduced to the problems of science for the first 
time, this theory of evolution is the science he gets; a philo- 
sophical statement of the living world. He is interested in the 
world about him and the problems that men are at work upon, 
but he is given a theory of life forms and processes, of which he 
can make no practical application. Should not rather the first 
science work make him acquainted with some of the practical 
problems of his environment? Not questions of coloration, or 
homologous parts, or how the organism has acquired its char- 
acters, although these are all right in due time, but rather prob- 
lems of everyday life that men are struggling with in the gaining 
of a livelihood and, hence, that are replete with human interest 
and practical usefulness. Also it is to be remembered that 
genetically the practical organization of the environment comes 
first and the philosophical later. Men meet first the necessary 
problems of their life, the problems upon which health and trade 
and government depend, and then later attempt to organize the 
apparently disconnected facts ; that is, they accumulate a body of 
facts in the pursuit of practical problems, then later they attempt 
to organize and explain them. So, it seems, should be the 
approach of the youth to the field of science; he should gain a 
body of facts in the study of problems that he sees have a bear- 
ing on the life of man, and then, later, as a means of binding 
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the facts together, he should have presented the theories in regard 
to them. Thus our high-school science must change from topics 
having merely an intellectual interest to problems having a practi- 
cal bearing. Education is to give, not a fund of knowledge, but 
an ability to act. 

The question, then, is how can we organize our science work 
to meet the general conditions outlined? As the above indicates, 
the college can hardly help us in the problem. It must be worked 
out by the secondary teacher from the facts as he finds them in 
his work. It might at first seem that the subject-matter of our 
present courses could be converted into a form more suited to the 
needs of students in the first years of high school. There have 
been some attempts to do this in the recent texts, which, for 
instance, begin the study of zoology with insects and emphasize 
the striking points in life histories and adaptations; and which 
treat botany from the old point of view, yet dilute the material, 
so to speak, with as much of "practical" matter as possible. Such 
texts have not been tried long enough really to test their value 
in use, yet it seems to me that the solution is neither hot nor cold 
and will be spewed out as namby-pamby sort of nature-study, 
built upon specious problems and interests, and so lacking the 
elements of a vital and invigorating study. And if the analysis 
given above is correct, such attempts are bound to be displaced 
by a plan appealing to the student as vital and to the community 
as having practical value. For we are in the midst of a great 
demand for a secondary education that shall be practical, and 
we must harken a little to the earnestness of the appeal. 

I believe that our real inspiration and permanent method in 
high-school science is to come from what might be called the 
technical and industrial movement of today. We must relate 
our science to problems of everyday life, in the home, the com- 
munity, manufacturing, trade, and transportation, etc. ; and, in 
the first years of high school, at least, relegate to a secondary 
position the theoretical basis upon which science rests, except 
in so far as these have practical application. For instance, in 
the case of the biological sciences we must break away from the 
theories of evolution, and, instead, teach biology as it relates to 
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man in some of his fundamental needs. It must become an 
applied science. As it seems to me this would mean the teaching 
of agriculture, or man's relation to his food supply. This does 
not mean the teaching of technical agriculture, but, as the suc- 
ceeding will attempt to show, agriculture as the core around 
which may be grouped in a vital way the fundamental conceptions 
of elementary science. Agriculture is used as a means of educa- 
tion, to explain the environment and to develop the student, and 
not as a means of giving technical skill. Thus what is proposed 
is not a new subject for the curriculum, but a new method for 
work we are already doing. This is the work we have been doing 
at DeKalb this year in some of our elementary science work. 
And from our results we believe that we are on the right track, 
though of course our work is in the tentative stage. However 
this may be, our results will have value as indicating the field in 
a general way, and the possibilities to be obtained from develop- 
ing it. 

Before taking up the work at DeKalb it will be well to have 
in mind, for purposes of comparison, some of the other proposals 
to teach agriculture in the high school. As an example of these 
let us examine briefly the pamphlet recently sent out by the 
Department of Agriculture entitled, Secondary Instruction in 
Agriculture. In general we may characterize it as a plan to have 
the high school make trained farmers. It is a plan to put speciali- 
zation into the high school before the student is prepared to 
specialize, and, in so far, as contrary to the theory and practice 
in other lines of education, which puts later, rather than earlier, 
the time of specialization. For example, on p. 2 we find : "The 
course of study outlined is based on the assumption that this sub- 
ject will be preceded by botany, physiology and, if possible, chem- 
istry, and that the textbooks used and the class of subjects 
discussed under each science will be those most important to a 
clear understanding of agronomical teaching." And again on 
p. 7 : "No work in high-school agriculture should be attempted 
unless the school teaches botany." And the report as a whole 
takes this point of view. It is evident that this plan does not help 
us to solve the problems of elementary science. If the above 
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recommendations were followed, we should still have our usual 
courses in botany and chemistry for which the student sees no 
direct use; we should still have the adult's idea of "preparation 
for life," but with no immediate motive for the boy or girl to 
get this preparation. Further, we have the attempt to make of 
the high school a technical school. If the plan were to put in 
agriculture without all this preliminary training, it might be 
justified on the basis that it would be a start toward making the 
high school industrial. But to require a large amount of theory 
before the industrial work is begun is to fail to reach those wish- 
ing industrial work. The students who are anxious to get 
industrial training are not, as a rule, willing to take any large 
amount of preliminary theoretical work before beginning the 
practical work. For instance, it has been our experience that 
country boys balk at pure botany as much as city boys do. Lastly, 
it might be asked, why cannot this knowledge, required as a 
basis for agriculture, be gained in connection with a study of the 
practical problems of agriculture itself? Possibly the work 
would go a little slower at first, but would not the knowledge 
be more vital, more interesting, and be retained longer, than if 
got in a theoretical way a year in advance ? 

This last question indicates the plan upon which we are work- 
ing at DeKalb. We believe that the first science should be 
approached from the side of practical problems that men are at 
work upon in everyday life, rather than from that of a theory 
which explains how life forms originated, and how they are con- 
nected. We believe that by so doing we shall get an added inter- 
est in the work because the adolescent, with a growing social 
consciousness, is naturally interested in the ways men are getting 
a living. We believe that we shall give a greater practical value 
to the work because we give the student an attitude which enables 
him to act rather than a description which enables him merely to 
understand. We believe we shall get greater educational value, 
because we combine interest and action in our educational process. 
We believe, further, that we shall get greater social value because 
we treat one of the fundamental activities of man in a scientific 
manner. Thus we hope to solve by this means some of the press- 



160 THE SCHOOL REVIEW 

ing problems of the classroom; to answer the criticisms of those 
who demand a more practical curriculum, and yet not to sacri- 
fice anything on the side of educational value. Does it not seem 
that it is better to study the food plants in relation to food supply, 
their structure and care with a view to their improvement, rather 
than to discuss plants with reference to the theory of relation- 
ship, or to the facts of growth and reproduction merely as a 
description, with no practical end in view? Some high-school 
texts devote fifty or more pages to a discussion of insects simply 
as evolutionary forms. Surely we can get a more invigorating 
and practical attitude for study by considering insects in rela- 
tion to food plants; how to fight them or to use them in the 
problems of insect enemies of staple crops. Their life history 
then has a meaning which a mere theoretical discussion can never 
give. The questions of the composition of food plants, of soil 
composition, and fertilization introduce the student to botany and 
chemistry in a very vital way, and at the same time the subjects 
are given a human and practical touch as the student sees through 
them the great international problems of food production. In 
like manner the questions of soil formation, rainfall, and climate 
bring in the elements of physiography in relation to real problems. 
And the close connection of all these subjects, with business on 
one side and with home on the other, gives many centers for 
interest and avenues for practical use of the knowledge gained. 
Of course these are but a few of the problems. Will not topics 
so related appeal, because of their human interest, to all students 
of the period of expanding social consciousness ? And will they 
not help to hold some of the practical type for whom we provide 
very little at present? Further, will not the average man see 
much to approve in a subject with so practical a bearing? He 
wants studies for his children that touch life closely. So often 
I am asked by parents what practical value will accrue to children 
not going to college, from a study of biology. And I confess 
that to some I have hard work making the words "knowledge 
of life," "culture," "discipline" seem very real. And it hardly 
seems to me that we can say that the high school is not for such 
as these. 
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Some may ask where would the present science courses come 
in, or would they be taught at all in high school? It should be 
evident from what has been said that the work in applied science 
is not urged because of a total lack of faith in the pure science 
point of view. Its place in high school, I take it, would be at the 
close of the course in applied science, when summaries and 
illustrations of the theoretical point of view would be given. 
Naturally, also, in advanced work the theoretical viewpoint 
would be taken. But this would be specialization for students 
whose interests were in those lines, not the only point of view 
for all students. For students taking only the beginning work 
it is believed that the advocated course is the most valuable in the 
process of teaching and leaves the most beneficial results. In 
like manner the technical work proposed by the Department of 
Agriculture would be provided for in the advanced courses in the 
schools which found that they had students wishing to specialize 
in agriculture. That is, both the theoretical and the technical 
are later viewpoints to be taken by students whose interests lie in 
those directions. 

It follows from what has been said that the study of agri- 
culture is suitable, not alone for country high schools, but also 
for the city high school. The pedagogical and practical reasons 
obtain in the city as well as in the country, and it is believed that 
the social value obtains also. Industrial biology has for any stu- 
dent the desirable social end of explaining to him the scientific 
laws and industrial methods in one of the fundamental processes 
upon which social life depends, the getting of a food supply. It 
is true that for the city boy these processes have been removed 
from his direct view, but this very removal lends force to the 
argument that they must in some way be restored to his view if 
he is to understand his life and so be truly educated. Real pur- 
poses of culture are served when we show him how certain 
apparently disconnected facts of his life are parts of a great 
social process. Since the unorganized part of his environment 
does not show these things to him, the school must endeavor to 
do so. We justify the introduction of manual training into the 
curriculum for one reason, because changed social conditions 
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make it necessary for the school to undertake this work, in order 
that the child may have some opportunity to learn processes 
which were got in former times in the home. For similar reasons 
the city high school must acquaint its students with the processes 
upon which the very life of the community depends. It would 
seem that the study of agriculture offers this opportunity in a 
very attractive form ; and when it is so used, it serves educational 
purposes in the highest way. 

And what as to equipment? As some have urged, is a farm 
necessary to teach agriculture ? So far as our experience shows, 
a school does not need a farm in order to teach agriculture well. 
Any school that is equipped to teach zoology and botany from the 
laboratory method can teach agriculture, and teach it satis- 
factorily. One needs, of course, plenty of room to grow plants in 
pot and box cultures. By means of these and the use of the 
ordinary laboratory methods the conditions of experiment can 
be set and controlled, and the fundamental scientific laws under- 
lying agriculture can be developed and illustrated. Our work 
seems to lose none of its vitality through this method. A garden, 
of course, can be used to advantage, and is to be carried on, if 
possible. But it is the advanced and technical side of agriculture 
that is to be developed through a farm, and only those students 
wishing to take advanced work would need the farm work. The 
demand for the technical work would arise most frequently in 
an agricultural community where the means for farm work 
would be at hand. 

There is at this time an insistent demand for the establishment 
of high schools in which agriculture shall be the dominating 
study. The results of this demand are seen in the plan of the 
federal government to aid such schools with federal funds. It 
is high time for the present high school to show itself able to 
meet this demand, or else it will undoubtedly see established 
beside it a series of separate schools devoted to the idea of agri- 
cultural education. As has been pointed out by Dean Davenport, 
of the University of Illinois, the establishment of such schools 
would be a serious evil, involving as it does the division of forces 
and funds between two schools which would do practically the 
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same work with the exception of the agriculture. It would 
further lead to the creation of serious class distinctions and 
rivalries; and the agricultural high school, through too early- 
specialization, would undoubtedly give its students a narrow and 
limited outlook on education and life. It has been the purpose 
of this paper to show that the present high schools can take up 
this work in agriculture in the elementary work as a means of 
education, and, later, can develop in its true place a technical 
agricultural course for such students as wish to elect advanced 
work. And further, by reason of the wider range of studies 
offered, the present high school can give to all its students the 
education which shall make them better citizens, better members 
of a family, better appreciators of culture, while not neglecting 
in the least the education that will make them better bread- 
winners. 

In conclusion I need only recall to your attention that the 
waning interest in the classroom; the failure of the descriptive 
method ; the social and practical needs of the secondary student ; 
the demands of the community for a more useful education ; the 
plans to establish agricultural high schools, all indicate a need 
for a revision in our methods of teaching biology. Are we going 
to remain indifferent to these indications, or are we going to try 
what seems the most likely remedy: applied science in agri- 
culture? 

A general outline of our work is given herewith. This bare 
list of names gives little idea of the vitality of the work. It 
may, however, help to indicate more accurately the field. This 
year we began our work with the topic "soil," because we found 
the texts arranged with this topic first. We believe the better way 
is as outlined below, first, because the plant material is available 
in the fall; and also because it seems the more natural point of 
attack for the student. The work on soils can be done in the 
winter term, to good advantage. 

1. The Problem of a Food Supply. 

The staple cereals : general characteristics. 
Where produced. Value as food. 
The amount of wheat consumed. 
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Surplus producing nations. 
Famines. Law of Malthus. 
Animal foods. 

Meat supply. Meat as food. 
Balanced ration. 

References. — Crookes, The Wheat Problem'; Craigie, Meat Supplies of 
This Country. 

2. The Propagation of Plants — with reference to the cereals. Experiments 
with seeds and seedlings, showing vitality, germination, relation to mois- 
ture, heat, etc. Cf. Osterhout, Experiments with Plants. 

3. The Cereals. Since we are located in the "corn belt," we began with 
maize. 

Maize — a more thorough discussion of its value: uses, where grown, etc. 
The plant — general structure and function. The grain — structure and 
composition, with reference to uses as food, in industry, etc. Value of 
high protein, etc. 

Improvement — ideals for perfect ear and plant; variation; cross-pollina- 
tion; corn breeding; work of experiment stations; results to be gained 
by selected stock. 

Culture — the best soil- fertilizers ; methods of tillage; the use of 
machinery; harvesting. 
Diseases — fungous — their treatment. 

Enemies — cut worms; an excursion into biology of some length here. 
Weeds as enemies. 

Wheat — treated under topics similar to the above. Wheat offers richer 
social material than maize. 

Rice and rye — treated briefly as the staple foods of other countries. 
References. — Hunt, Cereals in America. 

4. The Soil. The soil as related to plants. Functions of soil. Plant con- 
stituents obtained from the soil; from the air. Renewal of soil; rotation 
of crops ; fertilizers ; the work of legumes. Social effects of waste of soil. 
Formation of soils — work of atmosphere; water; living forms; a con- 
siderable excursion into physiography can be made here. 
Classification — soil and subsoil; clayey, sandy, limy, humous. 

Soil activities — capillarity; diffusion: solution; osmosis. 

Soil temperature. 

Drainage. 

References. — Fletcher, Soils. 

5. Milk and Its Care. Food values — analysis; Babcock test; souring; 
bacteria. 

The Dairy Cow. The type; feeding; the balanced ration; breeds of 

dairy cattle. 

Beef Cattle. The type-breeds; meat foods; cuts of meat. 

Poultry; sheep; swine; horses; reports by students. 
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6. The Forage Crops — briefly. 
Timothy. 

Red Top. 
The Legumes. 

(The following topics have not been worked out in the classroom, so they 
are only indicated). 

7. The Vegetables — briefly. 
The potato. 

8. Fruits. 

Value in commerce and for food. 

Propagation by budding and grafting. This is the spring work. 

Insects as an economic factor — how to combat them. 

Birds as an economic factor. 

9. Forestry. Its principles. 

References. — The following books have been found most useful: Jack- 
son and Daugherty, Agriculture ; Massey, Practical Farming; Bailey, Prin- 
ciples of Agriculture; Hunt, Cereals in America, Forage and Fibre Crops; 
King, The Soil; Wing, Milk and Its Products; Bailey, Principles of Fruit 
Growing; Sanderson, Insects Injurious to Staple Crops. 



